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(57)Abstract: 

PURPOSE: To provide a device provided with a cooling means of a 
semiconductor laser (LD) for improving deterioration in the life due to 
the heat of the LD in an objective lens driving device utilizing a whole 
optical system driving method, and also provided with an improved 
wiring structure. 

CONSTITUTION: The optical system consisting of the LD 1, 
photodetector(PD) 2, holographic optical element 3, A/4 plate 4, 
deflecting prism 5 and objective lens 6, is provided in a bobbin 10 of a 
movable part, and the information of a recording medium 20 is 
recorded and reproduced by driving the movable part with a signal 
from the PD 2 and controlling the objective lens 6. The heat generated 
in the LD 1 is radiated from a radiating plate 1 1 which is molded 
integrally with the bobbin 10 of movable part, thereby the life of the LD 
is extended. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the objective lens driving gear for making possible the focus and 
tracking control of an objective lens which are the element of the optical pickup of optical disk drive equipments, such 
as a CD player and a Magnetic-Optical disk drive. 
[0002] 

[Description of the Prior Art] As a conventional technique about the focus and tracking of an optical pickup of optical 
disk drive equipment, it is "Jpn.J.Appl.Phys. Vol.31 (1992) Pt.l andNo.2B" pp.542-543. What was indicated is known. 
Here, after making the flux of light from semiconductor laser act on a hologram The pickup optical system which 
makes it a minute spot with an objective lens, irradiates an optical disk and carries out incidence of the reflected light 
from there to a division photo detector through said objective lens and said hologram again, This optical system is 
established in the bobbin of the moving part of a driving gear, the moving part of said driving gear is driven using the 
difference signal acquired by said division photo detector, and the whole optical -system actuation mold objective lens 
driving gear which performs the focus and tracking control of said objective lens is shown. 
[0003] 

[Problem(s) to be Solved by the Invention] In optical disk drive equipment, improvement in the speed of record 
playback is required in recent years, and the high increase in power of semiconductor laser (LD) has been needed. 
However, if a high increase in power of the LD is carried out, the calorific value from LD will increase. Although 
shown in the reference described above as a conventional technique, if LD is carried in the moving-part bobbin, since it 
will be hard coming to emit from a bobbin the heat generated from LD, the temperature of LD will rise like. It is 
predicted that a life will become extremely short and the dependability of a drive will fall remarkably if, as for LD, 
environmental temperature becomes high. Moreover, generation of heat increases from the former considerably by 
calling it a high speed response also from the coil focusing prepared in optical-system housing, and for tracking. 
Therefore, as for optical-system housing, temperature becomes high considerably and the environmental temperature of 
LD becomes still severer. 

[0004] This invention aims at offering a means to cool LD effectively in order to improve the short life of LD which is 
a trouble in the whole optical -system actuation mold objective lens driving gear and which was mentioned above. 
Furthermore, feed of a lens driving gear and wiring of a signal line are made into the structure suitable for actuation of 
equipment, and it aims at attaining the increase in efficiency of a wiring activity. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention extracts the 
flux of light from the light sources, such as semiconductor laser, to a minute spot with an objective lens, and irradiates 
a record medium. It has the pickup optical-system components which carry out incidence of the reflected light to a 
division photo detector from this record medium in the moving part of the driving gear of an optical information record 
regenerative apparatus. In the whole optical-system actuation mold objective lens driving gear which drives said 
driving gear using the difference signal acquired by said division photo detector, and performs focal control of said 
objective lens and tracking control (1) Said moving part has the heat sink cast by this bobbin and one while having the 
bobbin which held said optical system, and it has said semiconductor laser and said division photo detector in this heat 
sink at one, (2) — have a duct for cooling in said moving part, and on this moving-part top face, an air intake counters 
the hand of cut of said record medium, and carry out opening of this duct, and the air negotiation way is arranged near 
said semiconductor laser - [ or ] (3) - the member which is formed by the member in which this hole has the heat 
dissipation effectiveness by said moving part having the hole which penetrates this moving part up and down, and has a 
spiral fin inside, and has said heat dissipation effectiveness is prepared in semiconductor laser and one — [ or ] It has an 
objective lens driving gear base member in the lower part of said moving part, furthermore, the above (1) - setting -- 



(4) - s.aid heat sink of said moving part, and an objective lens driving gear base member — a film with high heat 
transfer effectiveness, or a line - a member - connecting - and said film or a line -- the damper member is formed in a 
member at one - It has two or more elastic support members holding said moving-part bobbin. (5) — each of this 
elastic support member [ or ] Approach and have at least two electric conduction wire rods as 1 set in parallel, and 
these electric conduction wire rod is cast by the insulating damper member by one, and changes by it. It is characterized 
by for several [ in said electric conduction wire rod ] having considered as the feeder to a focus and a truck coil, and 
others considering as the signal line and earth wire to semiconductor laser and a photo detector. 
[0006] 

[Function] Since the life of semiconductor laser can be prolonged and this heat sink is the mould of a bobbin, and really 
further cast, since it was made to radiate heat from the heat sink which prepared the calorific value from semiconductor 
laser in one with this semiconductor laser according to invention of claim 1, and it was made not to reduce the rigidity 
of a bobbin, it does not have an adverse effect on the control action of moving part. 

[0007] Since it was made to radiate heat through the duct which takes in the airstream which produces the heat from the 
semiconductor laser generated within the moving-part bobbin by revolution of a record medium, and has an air 
negotiation way near said semiconductor laser according to invention of claim 2, semiconductor laser does not become 
an elevated temperature. 

[0008] Since it was made to carry out through heat dissipation of the airstream which produces generation of heat from 
the semiconductor laser generated within the moving-part bobbin in the hole for heat dissipation which penetrates 
moving part up and down according to invention of claim 3, semiconductor laser does not become an elevated 
temperature. 

[0009] Since heat dissipation was performed more effectively, the member with said still higher heat-conduction 
effectiveness was made into the film or the line, since the heat from the semiconductor laser generated within the 
moving-part bobbin was made to radiate heat to a driving gear base member with big heat capacity through a member 
with high heat-conduction effectiveness according to invention of claim 4, and the damper member formed in this at 
one, vibration control of the moving part is carried out. 

[0010] Moreover, according to invention of claim 5, feed to moving part is enabled using an elastic support member, 
the wiring activity of the feeder to moving part, a signal line, and an earth wire is relieved, and further, since there is no 
wiring from moving part, the resonance which exerts an unnecessary operation on actuation control of moving part 
does not occur. 
[0011] 

[Example] drawing 1 - a claim - one - having indicated - an objective lens - a driving gear — one - an example — 
explaining - a sake - moving part - a sectional view - it is -- moving part - a bobbin - ten - inside --****-- record 

— playback — ** - optical system — components — namely, -- semiconductor laser — (— LD — ) — one - a photo 
detector - (- PD -) — two - HOE (holographic optical element) - three — lambda - /- four - a plate - four - 
deflected one - prism - five - and - an objective lens - six - a grade - from - becoming - optical system — holding 

- having — ****. Here, although the rotational frequency of a record medium 20 is made high in order to gather record 
reproduction speed, in connection with this, the heat which will need to make the output of semiconductor laser (LD) 1 
high, therefore is generated from LD1 also becomes high. Moreover, the face deflection acceleration and eccentric 
acceleration of a record medium 20 also become high about a rotational frequency by making a record medium 20 high 
for high-speed record playback, and since the calorific value generated from the coil 7 which drives moving part 
according to this also increases, the heat concerning LD1 is raised further. Then, the heat sink 1 1 for cooling LD1 was 
formed. The photo detector (PD) 2 is also directly formed in this heat sink 1 1 for cooling with LD1 . And this heat sink 

1 1 is cast by the mould of the bobbin 10 of moving part, and one. The heat dissipation effectiveness of LD1 can be 
raised by considering as such a configuration. Moreover, since the bobbin 10 and the heat sink 1 1 are really cast, a 
bobbin 10 and a heat sink 1 1 have high adhesion, and the rigidity of a bobbin 10 does not fall. Moreover, since LD1 
and PD3 were directly prepared in the heat sink 11, those holddown members become unnecessary, can carry out 
[ lightweight ]-izing of the moving-part weight, and can reduce generation of heat from the coil 7 for moving-part 
actuation. 

[0012] Drawing 2 is the deformation block diagram of the example shown in drawing 1 , and has prepared fin 1 la in 
the heat sink 1 1 here. Although a record medium 20 rotates at the time of record playback, an air current occurs on the 
front face of a record medium 20 by this revolution. Therefore, it can cool effectively by fin 1 la in which the heat 
generated from LD1 was formed by the heat sink 1 1 . 

[0013] Drawing 3 is the moving-part sectional view (a) and important section plan (b) for explaining the example of an 
objective lens driving gear according to claim 2, and the optical-system components for record playback are prepared in 
the bobbin 10 like the example shown in drawing 1 . This invention uses the air current generated with a revolution of a 
record medium 20, therefore the duct 12 is formed. This duct 12 consists of high members (aluminum etc.) of a heat 



transfer rate, it makes air intake 12a counter the hand of cut of a record medium 20 on said moving-part top face, it is 
constituted so that an air negotiation way may pass near the semiconductor laser 1, and it cools LD1 by making the heat 
from semiconductor laser 1 radiate heat in the air current which flows this negotiation way. It compares, when using 
the heat sink 1 1 of drawing 1 and drawing 2 by making it such a configuration,-izing of the moving-part weight can be 
carried out [ lightweight ], and since it becomes possible to lead an air current to about one LD more efficiently, it 
becomes possible to make cooling effectiveness high. Moreover, since-izing of the moving-part weight can be carried 
out [ lightweight ] and it can mitigate the burden of a coil, calorific value also decreases. 
[0014] Drawing 4 is a moving-part sectional view for explaining one example of an objective lens driving gear 
according to claim 3, and the optical-system components for record playback are prepared in the bobbin 10 of moving 
part like the above-mentioned example. Here, hole 13a which penetrates the bobbin 10 of moving part up and down is 
prepared. This hole 13a is formed of the member 13 which has the heat dissipation effectiveness, and spiral fin 13b is 
formed in this hole 13a, and LD1 is formed in this radiator material 13 and one. In such a configuration, if a record 
medium 20 causes face deflection in the vertical direction (the direction of a focus) by revolution, the moving part of an 
objective lens driving gear will also synchronize with said face deflection, and will drive in the vertical direction. 
Therefore, the flow of air arises by spiral fin 13b of said hole 13a, and LD1 can be cooled. And on the moving-part top 
face, since negative pressure arises by the air current by revolution of a record medium 20, an air current arises in hole 
13 a, and cooling of LD1 can be performed. Moreover, like said example, the burden placed on a coil since small 
lightweight-ization of moving part is attained is mitigable, and since the heat generated from a coil can be reduced, it 
becomes possible to lengthen the life of LD. 

[0015] Drawing 5 is a sectional view for explaining the example of an objective lens driving gear according to claim 4. 
This example While preparing pickup optical-system components in the bobbin 10 which really carried out the mould 
of the heat sink 1 1 which formed LD1 In contact with the heat sink 1 1 under moving part, the shape of a film and the 
linear (object which made the wire rod the bundle) radiator material 14 are formed, the absorber member 1 5 is formed 
in this radiator material 14 at one, and that end is stopped at the objective lens driving gear base 30. If it is made such a 
configuration, since heat can be radiated in the objective lens driving gear base 30 section in the heat generated in LD1, 
it is not necessary to prepare radiator material in many parts of moving part like the above-mentioned example, -izing of 
the moving-part weight can be carried out [ lightweight ] more, and the heating value generated from LD1 can be 
reduced. Moreover, since the volume of the objective lens driving gear base 30 is large, the heat dissipation 
effectiveness also becomes possible [ making it high ]. The damper 15 is formed in said shape of a film, and the linear 
radiator material 14, and reduction of the amount of resonance peaks of a focus and a truck system also becomes 
possible. 

[0016] Drawing 6 is the sectional view (b) and important section plan (a) for explaining the example of the objective 
lens driving gear indicated to claim 5, in the bobbin 10 of moving part, it has pickup optical-system components, and 
this bobbin 10 is supported by two or more elastic support members 16. Each of this elastic support member 16 
approaches, has at least two electric conduction wire rods 16a and 16b in parallel, makes these 1 set, and is cast by the 
insulating damper member 16 by one. Several [ in said electric conduction line part material ] consider as the feeder to 
a focus and a truck coil, and others are used as the signal line and earth wire to semiconductor laser and a photo 
detector. By considering as such a configuration, using the elastic support member 16, feed becomes possible at the 
drive coil 7 of moving part, and said elastic support member 16 can be used also as the signal line of LD1 or PD2, and 
an earth wire, wiring from moving part becomes unnecessary, and attachment workability improves. Moreover, since 
unnecessary resonance does not occur when driving moving part, since there is no wiring from moving part, stable 
servo control becomes possible and the dependability of a drive can be improved. 
[0017] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it brings about effectiveness which is 
indicated below. 

Effectiveness corresponding to claim 1: In the whole optical-system actuation mold objective lens driving gear, 
reinforcement of LD can be performed by raising the heat dissipation effectiveness of LD. Moreover, since-izing of the 
moving-part weight can be carried out [ lightweight ] as compared with the conventional equipment concerned, without 
falling the rigidity of the bobbin of moving part, it becomes possible to improve the dependability of a drive. 
Effectiveness corresponding to claim 2: Incorporate into a duct the air current produced by revolution of a record 
medium, and since it becomes possible to radiate heat compulsorily, semiconductor laser can be cooled effectively and 
the reinforcement of semiconductor laser becomes possible further by reduction-ization of generation of heat of the 
drive coil by the formation of small lightweight of moving part. 

Effectiveness corresponding to claim 3: Since the moving part of an objective lens driving gear moves in the direction 
of a focus synchronizing with the face deflection by revolution of a record medium, the flow of air arises in the hole for 
heat dissipation, heat is radiated compulsorily, and semiconductor laser can be cooled effectively. Furthermore, the 



reinforcement of semiconductor laser becomes possible by reduction-ization of generation of heat of the drive coil by 
the formation of small lightweight of moving part. 

Effectiveness corresponding to claim 4: The cooling capacity in a radiator can be increased and it can cool more 
effectively. Furthermore, as compared with said claim 1 thru/or invention of 3,-izing of the radiator material in moving 
part can be carried out [ lightweight ] few, and reduction-ization of generation of heat of a drive coil is made, therefore 
reinforcement becomes possible from that of semiconductor laser. Moreover, by having formed the absorber, the 
vibration control effectiveness can also be made high and can raise the dependability of a drive to a disturbance 
oscillation. 

Effectiveness corresponding to claim 5: The reinforcement of LD becomes possible like invention of claim 1. 
Furthermore, since unnecessary resonance does not occur when driving moving part, since there is no wiring from 
moving part, stable servo control becomes possible and the dependability of a drive can be improved. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the moving-part sectional view of the example of the objective lens driving gear by this invention. 
[Drawing 2] It is the moving-part sectional view of other examples of the objective lens driving gear by this invention. 
[Drawing 3] They are other moving-part sectional views and important section plans of an example of the objective 
lens driving gear by this invention. 

[Drawing 4] It is the moving-part sectional view of other examples of the objective lens driving gear by this invention. 
[Drawing 5] It is the sectional view of other examples of the objective lens driving gear by this invention. 
[Drawing 6] They are other sectional views and important section plans of an example of an objective lens driving gear 
by this invention. 
[Description of Notations] 

1 [ - lambda/4 plate, 5 / - Prism, 6 / - An objective lens, 10 / — A bobbin, 1 1 / - A heat sink, 12 / ~ A duct, 13 / - 
Hole material, 14 / - Radiator material, 15 / - An absorber member, 16 / - An elastic support member, 20 / - A record 
medium, 30 / - Objective lens driving gear base. ] - Semiconductor laser (LD), 2 - A photo detector (PD), 3 - HOE, 
4 " ~ ~ " 



[Translation done.] 



